-NOTES-ON ANALOGOUS THEOREMS OF FREDHOLM AND FRAME AND ON THE INVERSE OF A MATRIX*
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In this note we give a simple proof of Frame's method of obtaining the characteristic equation of a matrix, and, by giving Fredholm's method of solving his integral equation a simple non-determinantal formulation, we show that the Frame and Fredholm algorithms are identical. On the basis of this identity we investigate the possibility of approximating the inverse of a matrix by means of an abbreviated computation.
Let A be an arbitrary N X N matrix and let
be its characteristic equation. Let 0 and I be the null and unit N X N matrices and define recursively the matrices, An , and the numbers, o" , by:
Then Frame shows (in [1] , but in a different notation) that a" = Pn
and An* i = 0.
A simpler proof may be adapted from the earlier work of Hotelling, Bingham and Girshick by using the theorem of Newton on the powers of the roots of a polynomial (2] , If Xj , X2, • • ■ Xat are the roots of (1), and if and (13) f(x) = ft (a constant).
Then for A = (a,,) we find by comparison of (2) and (10) that Kn(x, y)X" = An and kn\n = an . Thus from (11) and (12), we see that for this degenerate kernel, K(x, y), Fredholm's solution of (9) may be expressed matrix-wise:
2>
However for this degenerate kernel we may also solve the linear system (9) directly: If we do so we are assured that the error in the denominator will be no larger than (16) and similarly the errors in the elements of the numerator will be no greater than 
